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Abstract of J P1 1251259 

PROBLEM TO BE SOLVED: To provide a 
method for introducing impurities to a 
semiconductor layer which enables selective 
introduction of impurity to a semiconductor 
layer even without forming a resist mask, and 
a method for manufacturing a thin-film 
transistor and a semiconductor device. 
SOLUTION: In manufacturing TFTs 2 and 3 
having an offset gate structure, liquid 
precursors of PSG and BSG are ejected from 
ink jet heads HN and HP to only the 
predetermined regions of exposed portions of 
silicon films 20 and 30, thus forming a PSG 
film 7 and a BSG film 8. When annealing 
processing is carried out, impurity ions are 
diffused into the silicon films 20 and 30 from 
the PSG film 7 and the BSG film 8. However, 
since the impurity is not introduced to the 
portions where the PSG film 7 and the BSG 
film 8 have not been formed, these portions 
become offset regions 22 and 32. 
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imim. 1 1 ] 8 jc*3(,»T. HtiiBTiKfjJSiit® 

«. N^ib-g.l,M4PS<D^^!^^^t;?S«^$e«^l£»® 

[«*jsi 2] ai*JBi nc:feoiT. miEmvi^st<^ 

10 [f»*J*i3] fS*JS8lc*3i,»T. WtB^»6^fe»ai 

(4. NS*-5t>(4P^w^i^ia5-&tr^»e«^l£»;tfXT 
d <h <£#@S[i-r-S.¥^#:«-^©^ii5e!feW#A*S. 
[^*^14] B*Jli;ict»b 1 3 05^i-mA^tC*5t,» 

[fs^^is] m^miu^^i^i 4<r>^^-rnA^izm^ 

-rS¥«<*^g'v<D5FM<^©3IA;&ffi*fflt>Ty-X • K 

20 iS'WMia:^^. 
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«^ Aft tiR fc 13-r -5 1> * -5 . 
[0 0 0 2] 

m&mziy'jziym i^mi^m) ^n\zhsm 

<D^^<^> a5-5^^«PM©:^ii5e#I^^Af -5CilC<t;0 
TFTS:}gfigLTt»-5. dCT, Ti'T^-C h U 
as (4 N S (?5 T F T *5 a; P M W T F T ©3tX;5rdi J^fiE 
$n-5S^*^^-5, d(DJ;5^d:*^fC(4. ->U=I>1K{C 
40 N^WTMi^^^Af SE5fC(4. ¥#«J)K^B03^. 
Pl!©2|£»flc®«S}gfiKb<k 5 trsSlgc* U v'X h;i&: 
<i:®-7Xi?-effiv^, c:©^«icN^<D^i^#)7&t^At?n 

■SCD^ISlh-rS. hy- h^igcOTFT 

<ovxi7-raiuv ci<D«s8TTii5etio«A^&fT5. 

[0 0 0 3] 

[^Bj7!)^«^L.J:3i:-rs^S] Ti'-xi' h U i'X 
*«/j:<i:<DSjgnx hl4. UvX Hvxi'SjgfiK-r'SIsI 

50 XSScOSiiT'D-feXCDfailSfkSH^-pibT'b. Uv* 
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(DWi^mmo^izi'—ifyt^msii'X. m$^^mwm(D 

[0 0 13] ^mBMmmiz:isi.^xm^^mi^mmm<Dm 
^mi$.<D^tzu-^^>s:mm-r^tit, tf-m^mi^mm 
^<Dm^mm<D^iz^mi^<Dmimii^fs^^i^i^<Dx.:^)i 

m^mi^m^m<Dm±mzu-^^t:mm-r^A\ -se 
(omi&<D^\zm^:j^^ji^-<o u—f^^msi-r^m^ 

[0 0 14] *^B^T«> I/— !f5t(7)flg#t-efetl«, # 

mt^mmmommmwLCD^^^mztamx'^^zLtim 

Si^tifi.&^xit7[^m^i&mm*^^^^mi^m^iz^f^^ 
(Dm.mAmz.^A^. u—^f^Am^-^nun^^rz^^A^ 
iE>ii^mi^m^^<D^fiiii<^<oikmi)m:i^tj^^^(ox', v 
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[0 0 1 5] *5iBjt-*3tiT, m^-^w^^wm-t. fz 

N^a&-S(.i«PM®:^iisef^$:-^*L)S:*^ffi-eW 

u^m^m^m\zi&^^ni^=y^)'r-hii=7 7.'mx^ 
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*?WtC«AL, ;t7-fe-i' hy-h:»jg®N^C7?TFT;te 
J; P ^(D T F T «• Kjif -5 . 

[0 0 2 2] *JgffiT-«. ^-r. 01 (A) izm-t^o 
tc. iS^^Sfel 0©±{wCVDfe (Chemical 
Vapor D e p o s i t i o n) •^P VDfe (P h 
ysical Vapor Deposition) 

f'S. 'A\z. CVDfe^P VDj*;:£t-<DfigJKS*B. *3J; 

Stt(o>'Uii>itg2 0, 3 0 i^mwm) ^mmzm^ so 
0, ¥^#:|^3 0(iP^(DTFT}g*!Effl-e*^. 

¥^#:)K2 0. 3 OO^SffliJCPVDfe^CVDffifit* 

T-y-hiis6»l^i 2^jgEfe-r^>. y-hJsfi^ai 

[0 0 2 3] 0 1 (B) \z^-t^o\z. f-vm. 

mi 3*-7Xi7iLTy-h«e^Ml 2 (CX-;/^>i7'* 

ff l/i. hSffi 1 3 (DMT\Z(D^^- h«feigkM 1 2 * 40 

^•r, -e-wittm. ->'jn>i^2o, 3o<dv-x- 

[0 0 2 4] 'A\Z. mi iC) \Z^-r^O\Z. '>*):3> 

LT. psG (.>j>^^y*j^-hi3^7.) i^m^mm 

<5<fTt^. PSGIK7 (NSO^pi^il^ijfetiili) *J^fi)c-r 
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[0 0 2 5] :iS<;lC. 01 (D) J;:T^-rj:p»C. '>'Jn> 

LT, BSG (5}^n>'^W>'U'5r- h;y7X) 
mx-mf)^ L fcjKI^W^ft: ^ •< > ->* jc h >y H H P 

e.«:tt!LT^c:ic(=f«$-&fc». ^-{/mm^m<n 
[0 0 2 6] 'Aiz. mm^^ 1 0 ^mm^p^tzxtir. 

mmizR^r, PSGI^7*5j:tXBSG)^8®DSil:®t' 
1^—- tfTr:— ;i/-^^>-/5'n— ;P5ifiLTfcJ:<. 

^<Dx. mm&^i 0 tux^mfj:-!t^O'!r^m.:^'y7.^ 

[0 0 2 7] C(0J;^/i7— — ;i/5aS^ff 3<t, 01 
(E) Jc:*-rJ:5tc:. P s GIK 7 ->U 3 >l^2 0 ic 
'J >'f ^>7!)ii£»LTt^^. y-X • HU'f>®J^2 1 

7&«j^^$ns. ;i^-e, PSG)^7tt. ->urj»K20 

(^smsB^^-©^-^, y- hflni 1 3(D!ffla5A^e.m^w!E 
mrznmxtzmmz(D^Mi^:^nxf^^tc(Dx-. n > 
1^2 ooy-hmsi 3o«gBic»iifr-&aB^j-fc«. ^ 

iMi^<0»A$nT^i/j:t»*7-fe-y h««2 2*t}gfig$n 

-5, mf^izBSGm8A^ib'>>}Ti>m3 o\zyfsa>-f^ 

>*^t£«LTt^^, y-X • h'U-1'>mi^3 l^mm^ 
tlS. CI JIT. BSG)K8«. J^'J n»K3 OCJgaJSB 

xrcmM<^^\zm^^nx^^rz<Dx, ->ua>iK3o« 
y- h«® 1 3<o^gBic*tiii#-rsgi5^j-tc«, -^mmff^m 

[0 0 2 8] :kiz. 01 (F) ic^fi^Jc. y-hm 

mi 3a:)mmm(zmmmmmi 4^m0fc.vrc4t, mmm 

[0 0 2 9] L*i-5^tC, X/1>;/^'te;5:^T}gfiKLfc7 
T01^/j:i:«Rlf^cD^«MSrfflV^T, 
eP^*feiii:K 1 4 CD^®ffliJ{cy-X • K U-f >mS 1 5 ^ 

ji^^sf^, ^coi^*. mm&w.i 0\Zit, :ty±yhy 

-h«l3i**f •5NS!©TFT2 :t7-fe-yhy-S 
^3tS-#-r-5PS(DTFT 3 

[0 0 3 0] Z.<DJiviZ. :$immXit. -f^i^v'xu/h 
mX'$>tHt, Ui^T. hx'X^/j:i:^fflti7i<Tt)>''J n 
>ag2 0. 3 0W«ffi©^5e««tCPSGIi;7^BSG 

t^tfiJfflLT. ->'J=i>M2 0, 3 0 ©Blf^^^ro^JC 
U>-t>jf>P>/d:i:coT«iE!^^«A-r^, -T^^c*?*.. f > 
-:?x y h LT -> U :3 >]K 2 0 . 3 0 <D^^® 
«JCPSGM7-^BSGIK8^JgfiKLfc^. iinecOP 
SGJ^7-^BSGJK8d^e)>'U:3>K2 0. 3 0 l::^»e 
i^<&42;«[;S-a:n«, PSGIK7^BSGM8*<Jg«£Sn 
Tl>;^j:ti<S« h®«2 2. 3 2) fctt^«!^ 

©SSfftA^eci^JSiOiWT. Ui?X hTX5i';tti:S-fflti?S: 
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[0 0 3 1] ^it, *}gii-cfi. -f >^ vx-y 

2 0. 3 0«S^*®tCPSG]K7-^BSGK8Sr^tl^? 
n}gfi£-r-5ro*i«©Tfe-5. Se-cjT. PSGa7^BS 
Gim8*^e->Un»^2 0, 3 0 fC^»ei^^-fi§LTl£ 
tS:$-a--5fc*tt'e. NSffilS (N^CDTFT 2 G©V— X 10 
• HU-f >M^2 1) P^^igc (PS<DTFT3 0 
coy-X • HU-f >«^3 1) i:$l^^(w^fiST€^-5, 
^tiilS:. (^-roSi^SSi o±lc^«^©S;i£STFT 
2, 3SMjg-r-5:/n-trx<£ffil»S^bT#S©T> r<o.^ 

7^7 5^^- y-T h >j i7x^?S^B^^KSB. ^.si'itt^KE 

[0 0 3 2] [mm<Dmm i (o^mm] uio. ±tmm 

^1. 2. 4. 5. 6. 15). fct^tt, mi (C) 
Un>K2 OcD0r^M^co*-ICU >-(^>^mm^it 

[0 0 3 3] immcomm 2 ] 0 2 «. *}g|gtc^s¥ 

©T F T:feJ;yCP^«T F T<£®jfi-r-5:&Si&*-rXS 

mi. 8. 9. 10. 1 5{;«^s«figsafflLfe:^^-e 

Wfc^Ab. y hy-M#ii©N^®TFT*3<fc 

t/tPSWTFT^Sigf •!). 
[0 0 3 4] 02 (A) lC^-rJ;'5lC. :*:J^liT't). S 

1 0 (D±iz -> u n >mitmu Hfi^^fji^Tm^m 

mi l^J^fiKLfc^. *tt<D->'J:3»^2 0, 3 0 
l!®TFTJg^ffl-e*0. ¥«**:IK3 OttPS!<OTFT 50 
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m!&mX-$>^. 'AiZ. #^(t:ffi2 0. 3 0©«®fil)lC-ir* 

-hiesMi 2i&j^^-rs, 
[0 0 3 5] y- h 1 2 ©^s<wic-y- h 

mSl 3 5}gBgLfc^. y-hflgl 3^VXd7tbT 
hifei^lKl 2tCX-;/?->^Srfi^t'». B2 (B) (C* 
-rJ:^»C. y-Kmffil 3®KT{cro*.y-h«sgt]Kl 
2S:S-r. ^(Df^m, v'Jli>M2 0. 3 0OV-X- 

[0 0 3 6]^!>:IC. m2 (C) ir^Tcfc^fC. ->U3> 

e>tC. PSG*f^^^?iiJT^*^LfcJS4^tM^fl!:^'r >i7 

[0 0 3 7] :fi^\z. 02 (D) »c^-rj;3l3. v'Unv 
K 3 0 roStBaS^i-^fr. *3j;tXir--h«^l S^SoJ: 

5 »c. B s Giim^mmx-m^x^tzm^mm^i?-^^ 

v'xu/ h'v-y HHPA^eiitBLfc^, '^-i/^!lS<&6< 

frt^. BSGI18 iFm<D-^m.mm.mm) ^mm-r^o 

[0 0 3 8] -AfZ, 0 2 (E) (CS^-rJ:^tC. P S GIK 
7i3i;Z/BSGK8fC*fLTU-1fT--;i'<£tTl/i. P 
SGM7*Jj;t^BSG]K8*^e>>'"Jr]>^2 0. 3 0C 

:^mmx-it. psGM7i3<fcacBSGa8«^*(cu- 

■y-'7t^fii«-r-50T«fj:<. PSGM7*3iUCBSG]K 
8 <Dm^M^©*-tC U-1f3t$Mitf •5. 
[0 0 3 9] f /J:t>-fe. P SGJK7 COtiTtt^BJLN 

-eU-— tf3t(DHB|tmi^^S^-rJ:5(C. PSGK7*3J:tK 

->'j3>M2 OOP*., y-hitsi 3*^eRffswSBSi 

U— *f7t*ifigW$nfc«J®«P S GJR7*^e©*• 
->|J n>li[2 0 fcu >'r^>*iffit!cbTi.i#, y-x • 

o<Dy-hmffii 3o«g5ic*f«F-r-5gB5}-«c«. ^mai^ 
(Dmx^nx<^^ut,^7t-y±.-y bm^2 2mm0^^ni>. 

S/i. BSGm8iZ-:>\^-iXit^Wl^PXU—*f^(Dm9i 
mi$.t:^-rJ^O\Z. BSGK8*5<fcyf>''Jn>i^3 OCO 

5^. y-h«® 1 3*>e>Rif^©iEiii£A±. Binrtis 

RaW$tlfc««<DBSGIK8*^eo.;?*->'UrJ>1^3 0 IC 
^.a>^:t>i)mmvx^^^. y-x • KU"f>®^3 

i**j^fiE$ns. tigoT. >''jn»K3 ooy-hms 

[0 0 4 0] -Aiz, y-hmmi 3 (Dmmmizm?B^ii&B 
1^1 4*}gfigbAc^. mmmmmi 4\zzs>^i7 h^-- 

[0 0 4 1] b*^-5^tC. 7./^y:$'mUd:X'm0S.l^r:i7 

I Tomts.ii<Dm^<Dmmmt:mf^^x. 
smi&mm 1 4 o«sfiijicy-x • h u-r 1 5 * 
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«iS€:*-r-5 pm<oT FT 3 tum^^ti^. 

CO 0 4 2] ciroi^ic. :^mmx'\t, -iy^-Jx-vh 

>iK2 0, 3 0 W-en^entCP SG)K7-^B SG^8;^£ 

fflLT. ->'J=i>m2 0, 3 0 IC'J >^!}5o>/it'^i^ 
tl^^A-r^. SEoT. PSG)^7^BSGK8*^e-> 
'Jn>M2 0. 3 0IC^»ei^€r-gbT4S»$-a--5fctt 

N^S® (N^©TFT 2 0©V— • H U-f >® 10 
^2 1) i. P^^ige (P^<OTFT3 OcDV-X • K 

(Dmrnrnw.! o±\zmnm(Dmti^T FT ^mmr^zf 

a^gB<OJ:^»C. II— ««±JCNl!TFT*J<klKPST 
F T<D^:&7>^^^}gfie$*a2.Sg<DT F TiSjgy D-feT. 
fCjgLTti^). 20 

1K20. 3 OOm^^iiJ®*- (PSG)^7i3j;CXBSG 

Ua>M2 0. 3 0«5*.. U'-1f3t*^'M«-^ti;fcgP^i- 
T«PSGM7*5j;OfBSG]K8 (^M^&tS:®) 

X u 3 >iK 2 0 . 3 0 4" iz^m'^<ommm c s*^ u 

-• tf^tA^BBW^nT^cA^oAcgB^T^v-U 3 »i[2 0 . 3 

0 4>^o^M#iw*£«*tece^cvi. seoT. 

M2 0. 3 0ORlf^®^(D^ftc:^ii5E'^€r^^(C^A-r-i> 30 
Cti!)^X^i>. ttl^. 7i-y±-y hy-hmi^o^TFT 
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